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Abstract  
With the rapid development of the global economy, there are more need to and reliance on the mineral resource. How 
to realize the effective management and the reasonable exploitation of the mineral resource in our country is the 
problem needing resolving urgently. The appearance and development of 3S technology offer the basis and method 
to solve this problem. The following paper, through the description of 3S technology, sets up the mineral resource 
verification system model on the basis of 3S technology, which offers a platform to manage and reasonably exploit 
the mineral resource. 
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1.Introduction 
With the rapid development of the global economy, we are confronted an inevitable problem, that is, 
our natural resource especially the mineral resource is faced with the challenges and the pressures of both 
the population and the environment. Lots of important mineral resource significant to the sustainable 
development of the national economy is severely scarce. Although the mineral resource in China is quite 
rich, the per capita is less than the half of the world average per capita. Meanwhile, the extensive 
production pattern at the cost of pure consumption and waste to achieve economic growth leads to the 
prodigious waste and the low efficiency of utilization. 
 In addition, the cost in the process of the development is quite high. All of the above mentioned 
reasons result in the deterioration of the ecological environment. As a result, the contradiction between 
the demand and the supply is worsened and the basis for the economic development is weakened. In the 
21th century, we will still face the similar problems. Therefore, we must depend on science and 
technology, the market system and the economic means to reasonably consort and efficiently utilize 
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mineral resource, and to protect the ecological environment. Then, we can realize the sustainable 
utilization of the mineral resource with the lowest environmental cost. 3S technology (GPS, RS, GIS) has 
been developed from the stage of respective development into the stage of mutual fusion and 
simultaneous development. It has been widely and rapidly applied into the following fields as resource 
research, transportation navigation, environment monitor, regional management, city planning, business 
management[1]. However, its application into the mineral resource has not been realized in depth and 
comprehensively. The paper, through description of the 3S technology, discusses and sets up the mineral 
resource verification system model based on 3S technology, which offers a platform to manage and 
reasonably exploit the mineral resource. 
2.Induction of 3S Technology 
3S technology is the comprehensive designation of the remote sensing (RS), the Geography 
information systems (GIS), and the Global positioning systems (GPS). It is the unification of space 
technology, sensor technology, satellite positioning and navigation technology, computer technology, and 
communications technology. It is the modern information technology integrated of multi subjects, and it 
is used to collect, process, analyze, express, spread and apply the space information. It is the 
comprehensive technology rapidly developed in the past decade, which is used to collect space 
information and analyze and process the information. It is closely connected with such aspects as space, 
electronic technology, optics, geography, cartography, and information and computer science, and is used 
widely into many fields.       
       RS is a newly-developed comprehensive probing technology on the basis of aerial photography. It 
achieves the information of the target through the remote sensing of the target or the natural phenomenon 
without direct touch. With the RS, the high-speed and high-quality map can be produced. GIS is the 
technological system, which, with the support of the computer software and hardware system, collects, 
stores, manages, calculates, analyzes, demonstrates, and describes the concerned geographical 
distribution data in the whole or partial earth surface (including the atmosphere) space. GPS is the all-
weather navigational system with spatial reference, which can continuously and accurately determines 3D 
position and 3D motion and time.  
From the above mentioned, RS, GPS, and GIS all possess both advantages and disadvantages. 3S 
technology can integrate the three technologies and make use of them to their best advantage. In the 3S 
system, RS is to collect information; GPS is to position and corrdinate the remote sensing photography 
and the information extracted from the photography; GIS is to manage the information. The 
comprehensive application of RS, GPS, and GIS constitutes the system, which can realize the integral, 
real-time and dynamic observation, analysis and application. The application efficiency of GIS is 
correspondingly improved. 3S technology offers a new observation means, a descriptive language, and 
thinking instrument for scientific research, governmental management and social production. 3S 
technology, with its definite advantages, is the natural developing trend[2].
3.Current State and the Development of Mineral Resource 
In earlier times, the management of the mineral resource, identical with the economic development 
in our country, follows the extensive and open pattern, which leads to the management confusion and 
fragmentation. Recently, with the rapid economic development in our country, more and more reliance is 
laid on the mineral resource. Meanwhile, the international environment also plays an important role. All 
these factors make our country begin pay more attention to the utilization and management of the mineral 
resource. Owing to the lack of professional knowledge of the management staff, the national management 
on the mineral resource is still following the traditional pattern, that is, to use computer to make tables 
and to input the data. The traditional method is monotonous and short of systemization. At the same time, 
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under the drive of the local interests, the national authorities can not get the exact data of the mineral 
resource. So we must strengthen the management, intensify the supervision, and make full use of the 
high-tech method to lay down scientific management pattern. We also should make full use of 3S 
technology to rapidly set up a mineral resource management information system to change the traditional 
management pattern, and to realize the sustainable exploitation and utilization of the mineral resource. 
This is the inevitable social development trend and the reflection of new technology. 
4.Functional Requirement and Structure Design of the System 
System requirement analysis is the basis of setting up mineral resource verification system and is 
also the first step of setting up this system. Because the mineral resource verification system is to offer 
auxiliary management for mineral resource management, planning and development, so the system can 
be classified into three big categories: the basic function of the verification system, the data maintenance 
function, and the statistical and analytical function, which can satisfy such requirements of the mineral 
resource system as data input, updating and model store, 3D target’s visualization, graph roaming, 
property query, and statistical and analytical functions. 
According to the mineral resource verification system model and social requirement, the total logical 
structure of this system can be divided into three layers: the layer of data service, the data of topic 
analysis, and the layer of HCI, as illustrated by the following picture[3]: 
Because of the fact this system is the DEM based on vector data, in addition to the fact that it can 
offer the powerful 3D interactive terrain visualization, such analysis as various space overlay, profile 
production, automatic water extraction according to terrain data, and property statistical analysis with the 
help of DEM property can be realized. In this way, the comprehensive data of the utilization and 
extraction of a certain mining area can be obtained.   
The mineral resource verification system based on 3S technology can converts the traditional 
manual operation in managing mineral resource. The traditional management system may easily lead to 
the uneven data quality of the current mineral resource utilization. In addition, with the different 
reconnaissance levels in different places, the established manual data showing the mineral utilization can 
not meet the necessary information requirement of the current mineral resource management. In order to 
improve the utilizing and updating efficiency of the mineral resource and the reality and the truth of the 
data, it is of great importance to apply new technology to innovate the traditional mineral resource 
verification  method. 
Fig. 1 verification system general logical structure framework 
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5.Conclusion 
As an interactively-operating real-time and virtual environment, and as a product integrating many 
kinds of high-techs, the mineral resource verification system based on 3S technology possesses great 
capacity. On one hand, it can greatly improve the current state of mineral resource utilization, update 
verification efficiency and quality. On the other, it can help set up the verification dynamic updating 
mechanism. Then the basis of the current utilization of the mineral resource can be laid for the daily and 
yearly change. In this way, the consistency of the data, graph, and the field can be assured, which can 
offer the basic data for the potential mineral resource management. At the same time, the system with 3S 
technology possesses the definite advantages. In addition to saving large amounts of time, human power 
and material resource, it can also offer exact and reliable data and process the data on a large, 
comprehensive and rapid scale, which can offer the security for the comprehensive development, 
utilization, and protection of mineral resource, and offer the basis for national resource safety strategy.     
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